Locus

Principles of data organization

Example of a Genbank entry

VI BHALUXA 3141 bp DNA BCT

conplete cds.

ACCESSION ML0961 ML3494
ND

9155174

KEYWORDS luci ferase.

Vibrio harveyi DNA

ORGAN SM Vi brio harveyi

Eubacteria Proteobacteria; gamm subdivision; Vibrionaceae;
Mibrio.

REFERENCE 1 (bases 1 to 1838)

AUTHORS ~ Cohn, D.H., Mleham A J., Sinon,MI., Nealson, K H, Rausch,S.K,

TITLE

Bonam D. and Bal dwin, T.Q

Nucl eoti de sequence of the |uxA gene of Vibrio harveyi and the
conpl ete amino acid sequence of the al pha subunit of bacterial

l'uci ferase

JORNAL  J. Biol. Chem 260 (10), 6139-6146 (1985)
MEDLINE 85207595

REFERENCE 2 (bases 1745 to 3141)
AUTHORS ~ Johnston, T.C., Thonpson, R B. and Bal dwin, T.Q

TITLE

Nucl eoti de sequence of the |uxB gene of Vibrio harveyi and the
conpl ete anino acid sequence of the beta subunit of bacterial

l'uci ferase

JORNAL  J. Biol. Chem 261 (11), 4805-4811 (1986)
MEDLINE 86168191

Database Organization

physical
database

15- FEB- 1996
DEFINITION V. harveyi |uciferase alpha and beta subunit (IuxA and |uxB) genes,

Database

acollection of related structured
information about entities

acollection of records
aset of fields
asingle characteristic of an entity

asymbol used in datafield

Example of a Genbank entry

FEATURES Location/Qualifiers
gene 707..1774

/gene="1 uxA"

s 707..1774
I gene="1 uxA"
/codon_start =1
/product="1 uci f erase al pha subunit"
I db_xr ef =" PI D g155175"
/transl _tabl e=11
/transl ati on="NKFGNFLLTYQPPEL SQTEVMKRLVNL GKASEGOGFDTWILLEH
HFTEFGLLGNPYVAAAHLL GATETLNVGTAAI VLPTAHPVRQAEDVNL LDQUKGRFR
FGl CRGLYDKDFRVFGTDVDNSRALMDCWYDLMKEGFNEGYI AADNEH KFPKI QLNP
SAYTQEGAPVYWAESASTTEWAAERGLPM LSW | NTHEKKAQLDL YNEVATEHGYD
VTKI DHOLSY] TSVDHDSNRAKDI GRNFLGHWDSYVNATKI FDDSDQTKGYDFNKGQ
VIRDFVLKGHKDTNRR! DYSYEI NPVGTPEECI Al | QQDI DATG DNl COGFEANGSEE
El | ASMKLFQSDVVPYLKEKQ'

BASE COUNT 883a 665c 74lg 852t

RAN 1 bp upstreamof ECoR site.

6
12
18:

1 gaattcacca tgacgacggg caaaaatagt ttgtgcactg tttatcactg gctgcagacc
1 aagggcacac aaaacattgg cttgattgcg gcaagtctct cagctcgtgt cgectatgaa
1 gttatctctg atctggaget gtcttttctg attactgegg ttggtgtggt gaacttgegt

1 gacacactag aaaaagcget tggttttgat tacctcagtt tgectatcga tgagetacca

Database Management System (DBMYS)

Simptied picture of 5 dotsbase system

[

Application End-users

programs

Four major components of DBMS:
Data * Hardware * Software * Users



Data Model DNA vs. Protein searches
* A named logical unit (record type, dataitem)

* Relationships among logical units DNA
DNA sequence
Relationships among logical units | database
* oneto one Protein
¢ one to many | Protein sequence database
* many to one

Database administration
DNA sequence - DNA database

 Redundancy eliminated
* Inconsistency avoided

* larger databases e Data shared
» more random hits * Standards enforced
« simpler scoring functions * Security applied
* missing hits (similar proteins « Integrity maintained
encoded by different DNASs * Requirements balanced
DataMinin
Data Warehouse 9
» Datamining isthe exploration and analysis,
Operationa data by automatic or semiautomatic means, of
large quantities of datain order to discover
4L _ meaningful patterns and rules
Datafusion « Common data mining tasks
JL —Classification
Datacleansing —Estimation
— Prediction
JL — Affinity Grouping
Metedata —Clustering

— Description



K nowledge Discovery Knowledge Discovery

» Undirected KD

* Directed and Undirected KD — Purpose: Find patternsin the data that may be

* Directed KD interesting
— Purpose: Explain value of somefield in terms —Method: clustering, affinity grouping
of al the others — Closest to ideas of machine learning in artificial
—Method: We select the target field based on intelligence
some hypothesis about the data. We ask the » Comparison

agorithm to tell us how to predict or classfy it
— Similar to hypothesistesting (e.g., in regression
modeling) in statistics

— UKD helps us to recognize relationships &
DKD helps usto explain them

Classification Prediction
e L ' . * Rulesthat explain how to predict afuture
« Classifying observations into different categories vaueor d a&f)fi cation, givgn characteristics
given characteristics
Estimation Affinity Grouping
« Rulesthat explain how to estimate avalue  Grouping by relations (not by characteristics)

given characteristics

Pattern visudization

Clustering

 Segmenting a diverse population into more
similar groups r

* In clustering, there are no pre-defined
classes and no examples. Records are
grouped together by some similarity
measure.

wdsl i dalal!

Basin of attraction of
12-gene network model.
(Somogyi & Sniegoski,
Complexity 1:45,1996)



Gene expression data analysis
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Temporal expression patternsfor genesexpressed inrat spinal cord
(Wen et al. Proc Natl Acad Sci USA, 95:334, 1998.)

Expression clusters and gene families

Neurotransmitter receptors follow
particular expression waveforms
accordingtoligand and functional
class.

Agnew, Science,280:1516,1998)



